Probing the role of the F-helix in serpin stability through a single tryptophan substitution.
Serpins form loop-sheet polymers through the formation of a partially folded intermediate. Through mutagenesis and biophysical analysis, we have probed the conformational stability of the F-helix, demonstrating that it is almost completely unfolded in the intermediate state. The replacement of Tyr160 on the F-helix of alpha1-antitrypsin to alanine results in the loss of a conserved hydrogen bond that dramatically reduces the stability of the protein to both heat and solvent denaturation, indicating the importance of Tyr160 in the stability of the molecule. The mutation of Tyr160 to a tryptophan residue, within a fluorescently silent variant of alpha1-antitrypsin, results in a fully active, stable serpin. Fluorescence analysis of the equilibrium unfolding behavior of this variant indicates that the F-helix is highly disrupted in the intermediate conformation. Iodide quenching experiments demonstrate that the tryptophan residue is exposed to a similar extent in both the intermediate and unfolded states. Cumulatively, these data indicate that the F-helix plays an important role in controlling the early conformational changes involved in alpha1-antitrypsin unfolding. The implications of these data on both alpha1-antitrypsin function and misfolding are discussed.